Defective nuclear translocation of stress-activated signaling in senescent diploid human fibroblasts: a possible explanation for aging-associated apoptosis resistance.
In order to study the nature of aging-dependent apoptosis resistance, we compared the activation pattern of mitogen-activated protein kinases (MAPK) in response to three different stress modalities: hydrogen peroxide (H(2)O(2)), staurosporine, and thapsigargin. We observed the agonist-specific activation pattern of MAP kinases in human diploid fibroblasts (HDFs). When young HDFs were treated with PD98059, a specific inhibitor of extracellular signal-regulated kinase (ERK), H(2)O(2)-induced apoptosis was blocked, whereas staurosporine-induced apoptosis was inhibited by treatment with SB203580, a specific inhibitor of p38. In addition, the levels of anti-apoptotic protein Bcl-2 (B-cell lymphoma protein-2) were restored by PD98059 or SB239063 in cells treated with H(2)O(2) or staurosporine, respectively. We also found that inhibition of the nuclear import of p-Erk and p-p38 using wheat germ agglutinin induced apoptosis resistance in young HDF cells in response to H(2)O(2) or staurosporine. These data indicate a potential role of the nuclear translocation of apoptotic signals in the induction of apoptosis. Moreover, the nuclear translocation of activated ERK1/2 and p38 in response to H(2)O(2) or staurosporine was significantly compromised in senescent HDFs, compared with young cells. Taken together, we propose that the apoptosis resistance of senescent HDFs might be related to the defective nuclear translocation of stress-activated signals in an agonist-specific manner, which would imply the operation of an aging-dependent functional nucleo-cytoplasmic trafficking barrier.